The provision of these confidential services to support expatriates and their families can be the key to employees successfully fitting into their new jobs and residences. The goal is to minimize the chance of a costly failed international assignment. Successful planning and intervention prior to any expatriate assignment can minimize unexpected expenses.
Planning should consist of the pre-departure family health assessment including country specific reviews. Some examinations and screening tests for entry into a high risk country may require an HIV test or chest x-rays, Therefore, the program should be tailored to each employee and family member and their destination (see Table 2 ). The examination may also need to be tailored to the employee's job functions. Office workers may not require the same type of examination and screening as oil rig workers. On occasion, it may be necessary to defer the assignment in the interest of the employee's or family member's health and safety. This decision is made on a case by case basis and is related to destination, local health care, and the outcome of the health assessment.
The goal of the international health program is to identify and implement a uniform approach to the delivery of health care services to employees and family members living and working abroad.
PURPOSE OF AN INTERNATIONAL HEALTH PROGRAM
As organizations conduct business in developing countries, management should be committed to determining the type of health care to be delivered to employees and their families living and working in these locations. It is essential for management to partner with the occupational health nurse and physician to discuss expec- The occupational health and safety team, human resource professionals, and management lire the key players in developing the international health program. The World Health Organization [WHO] has the knowledge and expertise to set priorities for international health programs. The World Health Organization should be involved early in the project to ensure that resources are available. The need for adequate funding is often a major concern when developing a new or revising an existing program. It is imperative management understands that quality health care is important to prevent catastrophic outcomes.
Hsallh Risks
Organizations, especially oil and gas companies, operate in countries where little money is spent on health care. Hospitals and medical facilities can be in disrepair, with little equipment, pharmaceuticals, or food for their patients. These facilities may have no electricity or water lind can fall short of essential health standards. An audit of the local facilities can result in a comprehensive medical management plan to provide high quality health care services for the work force and their families. Local physicians and nurses should demonstrate they are able to provide quality treatment and consultation. The facility design must provide adequate lighting and power supply, lin area to store medications, and walls and flooring that can be cleaned and sanitized easily. In addition, waste management, vector control, food handling, communicable and infectious disease prevalence, and camp housing must be addressed. The company occupational health nurse and physician or approved medical survey- 
TRAVEL HEALTH
During the past few years, interest in travel health among health care providers has grown. This is because of the vast number of individuals who travel overseas for vacations and businesses extending outside the perimeter of the United States. Expatriates and their families are exposed to a variety of living conditions and, consequently, they are placed at greater risk for illness than employees remaining in the United States. Living abroad has sparked interest within the health care community. The primary goal of a comprehensive international health program is the prevention of health problems associated with living abroad . Thus, a well executed health plan can avoid unnecessary illnesses in the future.
Like any specialty, travel health is an extension of the work of the family physician or family nurse practitioner . It is complex and takes time to become proficient. The health care professional must be able to identify, prevent, and treat illnesses and injuries; understand the health risks endemic around the world; and properly educate individuals who will be living in risk areas. Maintaining the health of expatriates while abroad is the major purpose of travel health care (Tessier, 1997) .
Some corporations find they can benefit from providing travel health services in-house as opposed to contracting for vendor services. When determining whether the company should offer in-house services for examinations, immunizations, and education, it is important to perform a cost analysis. Either way, an in-house staff member who can assure a quality program and assist with identifying health care needs should be available. These experts can develop a proactive program to manage and monitor health care requirements abroad.
HEALTH RISKS
Each country in which a company operates has unique individual and public health issues. Some are controlled, while others are not. The business traveler and expatriate can encounter a number of major health risks, ranging from infectious diseases to traffic accidents. Risks can be occupational, environmental, or psychological.
Physical, biological, and public health hazards include working in extreme heat and cold, eating contaminated food and water, and breathing contaminated air. The occupational health nurse and occupational physician are responsible for identifying major health risks and determining how these risks will be managed.
Occupational Risk
In some countries, getting to and from work can be a major risk and contributor to accidents and deaths. Creating jobs is more important than safety. Consequently, local workers may not be adequately trained FEBRUARY 2004, VOL. 52, NO.2 because training programs may not exist. Personal protective equipment may be impractical or not available. Homes may be adjacent to workplaces where individuals are exposed to chemicals. Machinery can be old and in need of repair.
Environmental Risk
Traffic accidents can be caused by poor road conditions, lack of traffic and road lights, and unfamiliarity with the area. Cities may not have adequate street lighting, making driving or going out at night dangerous. At times, U.S. citizens and other foreigners are targeted and become the victims of crime. Air pollution can be problematic for asthmatics. Unsafe practices related to food and water contribute to foodborne illnesses and bacterial infections. There may be many types of insect pests such as termites, ants, mosquitoes, rats, mice, and snakes. Routine spraying of the grounds and houses is warranted.
Psychological Risk
Feeling isolated and depressed and missing family and friends contribute to boredom and often increased use of alcohol. The employee may have to work long hours and leave family alone, contributing to marital problems. Unfortunately, professional counseling is difficult, if not impossible, to find. Uprooting children of any age can be traumatic, and children require special attention and nurturing. Women may be surprised to find that they are subject to more traditional roles and expectations than they experience in the United States. These different attitudes and values contribute to the culture shock many expatriates feel after the "honeymoon" is over. There may be a lack of activities. To help reduce stress, the health care provider should help develop support programs, exercise activities, and leisure gatherings. It is important to perform a psychological screening of employees and family members prior to deployment. Organizations need to arrange for an orientation session. Some establishments arrange for a "look see" visit prior to accepting the assignment.
COMPONENTS OF INTERNATIONAL HEALTH PROGRAMS

Local FacllltlBs
Health care abroad may be inadequate compared to that provided within the United States. Some reasons include, but are not limited to, unreliable communications, shortages of food and medicine, poor equipment. and untrained health care personnel. These realities can pose a significant risk to companies operating in certain locations. Drilling operations are high risk because of the heavy machinery and high pressure fluids and gases. A traumatic amputation of a limb is not the time to discover the infirmary is inadequate. The health risk review should evaluate the local health care staff (their skill, credentials), facility (sterility, rooms, equipment), local ambulance, standards of practice, and communication (phone). This review determines the types of risks and trends. Some hazards may be minor, while others may be more serious. The serious hazards may require a large number of resources to manage, such as evacuation caused by trauma. The local Consequently. some organizations create their own facilities with some assistance from an outside resource such as International SOS (see Table 3 ). These facilities require monitoring and auditing by the occupational health staff. The audit should consist of interviews and inspections to evaluate the quality of the facility and the staff. Another option is for the organization to develop its own primary and emergency care facility. These facilities can be staffed by expatriate clinicians experienced in primary and emergency care in isolated locations. The clinic should be equipped to handle various levels of care. ranging from resuscitation to emergency evacuation. Some clinics can be staffed to perform minor surgery. The goal is to set minimum standards of care for health services abroad. The services should be country specific and support the work force. Depending on the country, if the work force consists of 200 personnel, primary care is the focus, compared to an operation of 500 or more personnel where secondary care might be appropriate. Some locations may have emergency staff only, while others may have a complete health care staff.
Sc",nlnl1
Employees accepting overseas assignments in high risk areas should have pre-departure evaluations to ensure they and their family members are fit for duty and living overseas. These examinations can reduce the incidence of illness and injury and the cost of premature repatriation and replacement. First, it is essential for organizations to identify the difference between the expatriate and rotational employee. Expatriates are individuals who take up residence in a foreign country for a period of 6 months or more. Rotational employees are individuals in a foreign country for a period of 28 days who return home for a period of 28 days. Expatriates and their families should be educated about certain health risks, such as infectious diseases, accidents, and fever. Some companies offer extensive examinations while others offer minimal examinations. The recommended components of the health risk assessment are listed in Table 2 . The recommendations allow each organization to decide whether the health review should be expanded or streamlined depending on the destination. the work assignment, and the health status of the employee population.
The counseling for each individual should include the results of health assessments, recommended immunizations, age related precautions, vector precautions, tuberculosis testing, knowledge of pregnancy, cardiopulmonary problems, and a psychological profile. If a psychological profile is constructed, it is important to have resources (e.g., Employee Assistance Program, a local counselor) available to assist employees with the issues identified. The counselor should have an understanding of travel, cultures, and the risk factors associated with living abroad. The occupational health nurse should advise employees it is their responsibility to take the necessary precautions to protect themselves and their family members from injury and illness. This can be accomplished by obtaining their physical examinations, receiving their immunizations, taking malaria precautions, and educating themselves about the country in which they will be residing.
All groups should obtain health related clearance prior to departure. This clearance can prevent the possibility of an expensive emergency evacuation or early repatriation. Some organizations have restrictive criteria, particularly where resources are scarce and chronic illness could place a hardship on the program or organization (Lange, 1997) . Returning expatriates and their family members may also undergo repatriation examinations.
It is important to keep in mind that reverse culture shock can occur upon repatriation.
Adult Vaccln, Preventable Dissases
Immunization is one of the basic principles of preventive health care and is especially important for the expatriate (Wiederrnann, 1997). To prevent delaying travel, it is essential to complete the immunization schedule prior to the departure date (see example standing orders in Table 4 ). Immunizations should begin at least 6 to 8 weeks prior to scheduled departure. This is the best time for the clinician to begin education about travel and health care practices and to answer questions. When advising the expatriate, the clinician is obligated to discuss the difference between required and recommended vaccines. Currently, the only required immunization is yellow fever. However, general recommendations for vaccines include tetanus and diphtheria; injectable polio; typhoid; hepatitis A and B (Twinrix"): influenza; and measles, mumps, and rubella (MMR). Rabies, meningococcal meningitis, and Japanese encephalitis may be considered. The decision to vaccinate prior to travel depends on the company policy, which typically mirrors advice from the Centers for Disease Control and Prevention (CDC). Cholera. Cholera is no longer listed as a required immunization by the World Health Organization. The vaccine provided limited protection and resulted in unpleasant side effects. Despite this, some countries are known to require proof of cholera vaccination. A common practice by some clinicians is to administer a single dose and then document and ofl1cially stamp the International Certi licate of Vaccination with the uniform stamp. The vaccine has been known to give individuals a false sense of security. Vaccinated individuals should be advised as to the limited protection provided and to take preventive measures. These measures include avoiding contaminated (unchlorinatcd) water and raw seafood. The oral cholera vaccine is available in Europe and other countries, but currently is not licensed for use in the United States (Thompson, 2003) .
Diphtheria. Diphtheria still remains problematic in some parts of the world, especially the former Soviet Union, Brazil, and Indonesia. The disease is airborne and characterized by a sore throat and difticulty breathing. Because protection wanes over time, adults should receive a booster every 10 years. It is advisable to administer diphtheria with tetanus rather than tetanus only (Rose, 200 I).
Poliomyelitis. Polio is a viral disease spread by the fecal-oral or oral route. Polio has been declared eradicated from the United States and the Western world. However, polio continues to occur in many developing countries. Consequently, travelers should receive a one time adult booster shot of inactivated polio (lPY) (Rose, 2001) .
Typhoid fever: Typhoid fever is an acute bacterial disease of the digestive tract and is caused by the Salmonella typhi. It is contracted through the fecal-oral route by ingesting contaminated food or water. Typhoid vaccine can be administered in injectable or oral form. It is recommended for individuals traveling or residing in endemic regions, especially lesser developed countries. Individuals who are risky eaters or who will be eating in rural communities should be vaccinated (CDC, 2003c) .
Yellow fever: Yellow fever is a disease of the liver transmitted by the female Aedes mosquito. Vaccination is required for entry into or when arriving from countries in the endemic zones or where yellow fever is active. The vaccine is a live attenuated vaccine that should not be administered to pregnant women, individuals who are immunosuppressed, or women planning pregnancy. It is effective for 10 years. Individuals who enter a country without vaccination may be subject to vaccination and quarantine, Some countries exempt infants. If immunization is contraindicated, an exception letter can be written. It is advisable to contact the U.S. embassy in the designated country to be sure the letter will be accepted (Thompson, 2(03) .
Hepatitis A. Hepatitis A is a viral disease of the liver characterized by fever, malaise, nausea, and, on occasion, jaundice. Transmission occurs through exposure to contaminated food and water. Vaccination is recommended for those traveling to areas of high risk and for those who consume high risk foods such as raw seafood (Thompson, 20(3) .
Hepatitis B. Hepatitis B is a serious liver infection.
Transmission occurs through exposure to blood and body 82 fluids. Vaccine is recommended for adventurous or frequent travelers and individuals who will reside in high risk areas. High risk areas are defined as areas where needles may be reused or where Hepatitis B is considered endemic (Rose, 2001) .
Influenza. Influenza is a respiratory viral disease. Individuals who travel have increased exposure to influenza. The disease is characterized by an abrupt onset of symptoms in contrast to the common cold that comes on more gradually. Influenza is associated with annual economic losses caused by lost productivity when community outbreaks occur. Routine yearly vaccinations should be offered and administered to all expatriates (CDC, 2003a) .
Measles, mumps, and rubella. The CDC (2000) recommends MMR vaccination for employees born after 1956. Individuals born before 1957 are considered immune. Laboratory evidence of immunity or written documentation of disease can replace receiving the MMR vaccine. The MMR vaccine is live and should not be administered to individuals who are immunosuppressed, pregnant, or planning pregnancy. Anyone traveling or residing in an endemic or epidemic area should be vaccinated (Thompson, 2003) .
Malaria. Although many infectious diseases are of concern for international travelers, malaria is problematic and confusing, even for health care professionals. Malaria occurs in most of the world, especiaIly in tropical climates. Most expatriates depart from non-malarious areas to countries where malaria is prevalent and where they may be exposed to malaria infection (Keystone, 2(01).
Malaria is one of the most prevalent infectious diseases in the world and kills more people than any other communicable disease except tuberculosis (Butcher, 2002; WHO, 1998) . Worldwide, an estimated 300 to 500 million malaria cases occur each year, with 1.5 to 2.7 million deaths annually (Butcher, 2002; Nchinda, 1998) . In the United States, approximately 1,200 cases of malaria are diagnosed each year. Most individuals infected are immigrants and travelers returning from malarial areas (Butcher, 2002; CDC, 2000) . Malaria is endemic throughout most of the world and the incidence has escalated during the past decade.
Malaria is caused by parasitic Plasmodium which is transmitted through the bite of the female Anapheles mosquito (Keystone, 200 I). Transmission occurs between dusk and dawn. The mosquito bites the victim and injects saliva containing the parasite. The parasite then travels to the liver and undergoes changes during the incubation period of approximately 10 'to 21 days. The parasite invades the red blood ceIls and symptoms become apparent. Fever is the most indicative sign of malaria. Other signs and symptoms include chills, nausea, vomiting, headache, and sweating. The four prevalent types of malaria, caused by one of four protozoan species of the genus Plasmodium, are: P. falciparum, P. vivClX, P. malariae, and P. ovale. Of these, P. falciparum and P. vivax are the most common, with the former the most dangerous (Baird, 1999; Keystone, 200 I; Wyler, 1993) .
The risk of contracting malaria depends on the location and duration of the visit, accommodations, season, Control and Prevention. (2003b) . and effectiveness of personal protective measures (Zucker, 1997) . Malaria control is a complicated endeavor requiring a multifaceted approach (Butcher, 2002) . Individuals need to use personal protective strategies such as bed netting, appropriate clothing, repellents, limited outdoor evening activities, and chemoprophylaxis. Studies show that many travelers do not take adequate protective measures (Keystone, 200 I). Expatriates do seek medical consultation, but often that consultation falls short. Consequently, there is a need for both the expatriate and the clinician to have a better understanding of malaria and its effect on health.
To prevent malaria, expatriates should be encouraged to take the appropriate anti-malaria medication and use personal protective measures. In the United States, three drugs are approved for use against malaria in chloroquine resistant areas (see Table 5 ). The CDC Guidelines (2oo3b) recommend mefloquine (Lariam"), doxycycline (Vibramycin"), or atovaquone/proguanil (Malarone"), The efficacy of each medication ranges from 85% to 95% (Rose, 2001) . Controversy remains around choice and safety of these medications. Mefloquine is the most controversial-yet, despite the controversy, it is the CDC drug of choice for areas resistant to chloroquine. Mefloquine is contraindicated in individuals with a sensitivity to the drug or a history of seizure, neuropsychiatric disorders, or severe depression (see Table 5 ). For individuals who cannot or who are reluctant to take mefloquine, doxycycline or atovaquone/proguanil can be dispensed. A complete medical evaluation is essential to ensure appropriate chemoprophylaxis is prescribed (Connor, 2001) . The medication should be changed if the individual experiences an adverse reaction (Connor, 2001) . The clinician must have an understanding of malaria prevention to prescribe the correct drug. Because no anti-malarial drug is 100% effective, it is the clinician's responsibility to review and emphasize the importance of combining med-FEBRUARY 2004, VOL. 52, NO.2 ication with personal protective measures. All expatriates must seek medical attention for a fever up to I year after returning home to rule out malaria. This approach can prevent death from malaria.
Environmental control efforts can reduce cases of malaria and other mosquito-borne diseases. The importance of a vector control program can reduce the risk of malaria. However, there is strong concern about the use of insecticides. In addition, funding for vector control programs is often not available. The occupational health nurse may assist with malaria control program policies by partnering with industrial hygienists to ensure prevention control programs are in place.
Organizations should consider a malaria educational program with a strong focus on facts. Employees and their families need to recognize the symptoms of malaria and seek treatment. Malaria awareness may increase the number of visits in the local clinic because all cases of malaria must receive prompt and proper treatment.
Other diseases. Concern often exists about the various diseases employees may encounter when they live abroad including dengue fever, monkeypox, Lassa fever, rabies, Japanese B encephalitis, and plague. Some diseases are transmitted via insects or animals. while others, such as tuberculosis, are airborne. However, in limited resource countries, tuberculosis can be spread through the consumption of milk from infected cows. The Mantoux test (PPD) for tuberculosis is a cost effective method for detecting infection for expatriates. Environmental controls can prevent dengue fever and yellow fever. However, even environmental control methods are not foolproof because of the ability of vectors to become resistant to insecticides. A combination of preventive measures and educational programs can heighten awareness and prevent illness. Vaccine recommendations can be found at www.cdc.gov/travel!vaccinat.htm and www.who.org (see Table 3 ). 
Resources for International Health Programs
PRIMARY CARE CONCEPTS
Health care in many developing countries is unfavorable and infrastructure can be nonexistent. To treat existing and future health problems, it is essential to identify health care resources. (See the Sidebar for resources for international health programs.) This assessment should be performed by an experienced health care professional. The occupational health nurse should visit the area and evaluate the care available from local providers. the type of equipment used, the emergency response system, and the communication system.
When the organization operates in a secluded area, a local provider or infrastructure may not exist. Consequently, the company should provide a nurse practitioner, physician, or medic. The size of the operation dictates the size and type of staff. In the oil industry. for example. rig operations use the services of a qualified emergency medical technician who practices under the direction and supervision of a physician using written policies and procedures. Some ways to manage the efficiency of delivering health care abroad consists of establishing: • Worldwide providers.
• Healthcare programs to meet the needs of the company and employees.
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• Communication systems (i.e., computers). • An inventory of emergency medical supplies onsite.
EMERGENCY RESPONSE PLAN
The emergency response plan often is set in motion to provide assistance for employees and their families in countries where health care services are limited or inaccessible. This plan should be consistent with organizational policies and procedures. Roles and responsibilities should be clarified. Often, the health service, human resources. and management staff are part of the planning team. The company can also partner with a worldwide medical assistance service company. such as International SOS (headquartered in Singapore). These organizations maintain alarm centers around the world staffed with health care personnel and offer 24 hour assistance. The services range from providing health related advice to arranging for evacuation. Evacuation arrangements can range from bookings on a commercial airliner to dispatching an air ambulance service with a health care team. A road ambulance can provide transportation to a local health care facility. Emergency evacuation is very expensive, requiring organizations to seek out management approval because the billing for service is charged to the operating company.
:
IN SUMMARY
2 The organization should develop and implement standards of care while working toward maintaining and improving those standards to achieve an innovative. effective international medical program. This should be linked by atop down commitment to insure success.
CONCLUSION
Businesses have expanded outside the United States to survive in today's rapidly changing climate. Often business operations function in developing countries with limited health infrastructure. Essential components of an international health program include health risk identification, primary care, health evaluations, and an emergency response plan. Some hospitals and clinics overseas may not have essential equipment or staff. Consequently, American companies should develop and maintain standards of quality care. The company is responsible for the health of the employees and the families they send abroad. Health care needs should be met for workers and their families to live and work successfully overseas.
The organization should have a clear understanding of how to deploy, maintain, and update health care programs overseas to provide continuous health and safety services, reduce risk factors, and establish a positive work environment. The occupational health nurse needs specialized training in the field of international health care to understand the complexities of developing and implementing a new overseas operation.
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The components ofthe international health program consist of identifying health risks overseas, the availability of the medical resources. the assessment ofthe medical facility. primary care. as well as the pre-departure health evaluations.
